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(54) POWER SUPPLY ABNORMAUTY DIAGNOSTIC DEVICE 

(57)Abstract: - —^ri 

PROBLEM TO BE SOLVED: To achieve''an/easy artd 
inexpensive self-diagnosis function. 
SOLUTION: A low-voltage detection circuit 85a-5 is 
used to judge whether an output voltage has dropped 
from a certain reference level or not, and output an 
output stop signal to an ON/OFF control circuit 85b-2 
of a drive system power supply 85b-1 when the 
decrease in output continues for a certain amount of 
time or longer, and output a stop signal to a power 
supply shutdown circuit 85a-2 to break the output of a 
control system power supply 85a-1. When overcurrent 
protection is operated in the drive system power 85b-1, 
only the drive system power supply 85b-1 is broken. On 
the other hand, when the overcurrent protection is 
operated in the control system power supply 85a-1, the 
power supply of an entire system is broken. 
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(57) [S*<J] 

\.m^^W\ ffim/£femiElSS8 5 a_5 Ic^O, aj:^ 

SMS 5 b_l CDON/OF FMWHISSS 5 b_2 tcm 
;'3f?iI:«^$rai;t)^Sti:fclC, M^I^Hi^S 5 a_l 

_2 JC'f?±{t^^tii;^-r*. ®»!l5S«iIS8 5 b_l IC*5 

_1 0^*ijS8fr^tl, SiJ^W?Smai8 5 a_l (C^I/^Tii 

•5. 
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1 

[tmm 1 ] m'^(Dmtij^.m.^^r^ i ■o(Dmm^m 
^M.^m.m.^th^&iz^tomm-^rirc.M^'mm^j^mz: 

tlz^ist>^i6tcm^m^tct^^A^^^iii-t^}§imiM^lii 

mtiit)mwimmmth^m.izj:iom.tii-^nrz'^iiit]miM<D 30 

mmm^^^zjzo, thtimmi&Tiimiii-^rircm-^itz 40 
iiitimmmizihtj^±r^t\ ^^hm^mti^M^r 

Lftj^mz:t\zmm^tii^^'^^-r^mmiiiti^m^^k 

50 
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inmost^ til B#fC«?^aSiJ ai ;'3 ?: ih^li^ i: 1 

mmmm^iii^&\z^^^thmw:t:mm±mmmmtm 
^'±?^mm^^^ t ^mz.rc zl t ^^^mii-r^mm^'^ 

s«. 

aiti^.mz:tizM.'^mm^^mt^Ammm.i^iii^& 
tizi'i!b^isbtzm^m^rzt)^^:i3^^:^tii-r^mmm.mtii 
iiitimm.mm^iii^^iz^ o^ih-^nrz^ii!,nmm*^^ 

mmmmm^tii^m^\ mBE,mmmmm^tii^^\z^ 

^t!m.m(Di^Ti)m^-^t\tLm'^\z%. 
\zmt!^W'±-^^^l3K ±%m\htit:^±-^^^i^^\z 

[0 0 0 1 ] 
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[0 0 0 2] 

tjmm. t)L<«> mm^^mti tmrn^tatiwuz. m 
mm.^ih. ^m^^^m^xi^^o um?^mm5 o i tc 

5 0 5 ^m^. mm?^mm5 o 2 t^^ux, mmmmi& 
^mm^ 5 0 4 mmm^tam^ 505 ^mA.xi,^ 

[0 0 0 3] ^01^. ii^\zm-^-^^±crzf)mmmx\t 

[0 0 0 4] 

\z. mn^±m(Dmmmi^cDfi^m<tm(D:i-^^<D^m. 

[0 0 0 5] ;:icDts«©ffi$ft{t;t. ^>7^:h>xtt®s 

^rj.^^mmmmi}^mm-^nxu^, 
[0 0 0 e] ^iz. m^WLm(DmmBmmm\z:t5\,^x 

m^t(Dmmm^\z^^^t}^iE-^\zmiiFi-x\,^^:i t 
(&^\,^\t. mm^^ctzz-t) ^^\zmmx^^ 40 

[0 0 0 7] -eciT, *^Bg®SW«, ±mo:>^ofs.m 

mj^t:m^L. mmmm^m(Dmis.^-^miz^^T^zL 
tu<. ms,x'^mt£^^mmmmiMm.L. gs^o 

[0 0 0 8] 
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siiiS'jt. ^n^mmz:tiz, ^(D^rnxmrn-r^m 
x^-dx. m^\^rifz^Mz:t\zmm.i^w,^^^mr^ 
tim.m^\!&mkt^?hm^h\z^t>^it)tcm.^mz.tci)^-^ 

[0 0 0 9] •^m.m.^^?kWim^mk\t. mtd.mmm.^ 
&mk\z^^^\h'^w^\zi:.K)> ?kmm\znmmti^w± 

[0 0 10] miii^gtt, \!Atii^mz:t\z^^n.m^^ 

[0 0 11] *:^i!<75mz[iS«i^f^^Mtt. HniSmi!!^ 

ffih-r -Scfc tcttif^-r vwrn^^^m^L^ z. t 

[0 0 12] :^^m<^mmm^mmmm\i, a^^^-r 
^^mmmmt. ■^mmn^tixi'^i>^b^m(Dmmmm 

tcfei^T, ^M.^?^m.z:t\z^(DM^x^m-§-^mmm 
wt^mmih:bf}^^»m. m^^t^mmihti^mm^xh 
■dx. m'ii^rz??<f^z:iiizmm.mtii^^t:^-r^mmtii 
tim^m^t. Mmm.^iiit^izitmmmizmmiiiti^i9- 
±-sit^tth\z, mmmmmm&Si<Dmr^>^—tr>x 
t^±x5-75^e., ii(Diiitimmx'mnm^m:^mi¥i. 
fzA^'^mn-t^mm^mt. 5as:&?£^s^-r-2.x5- 

\z^ib^isbtzm.^m7.fzt^^t^^^mr^mmm^^^ 
mt, mmmm^tii^m\z^^^iiiif;^^^mm^mm& 
mtwrn^m mmmmm t mmtim'&m:^mzmmr^ 

[0 0 13] mmmwmwMmii. msd,±mm&mt^, 
m^mmm.m^?^mm^^m(Dmmz^K>. ^mm^rz 
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(0 0 14] ^«iMgfitt, li5;^7l^,l^crifcft?^«oii^ 
D ^ tB ^ nit r i 46 7t {i €r @ A 

[0015] *!^HJ®IS2!gS^i^8^^a«, mUB^mag 

%Si\z^K). i±i;'j®HE®ffiT;<)^*«iai$nfc«^tcfe, Hit; 
[0016] 

[0017] <m 1 <Dmm<Dmm.>m i «2^^?q«^ i 

[0 0 1 8] 1212 SrUJHJ-r^. 02 (C*3t/iT, 5 IJi^S 
5 2«liaMX-f -y^^T'fe^). 5 3 «J^m^T 

rs. 8 5tjDc«!iiT-^i9> :^m^mp^(D'&nm^^ 

□ — 559 a^=fl-rSo 6 0 tt$&iME^-tr*oT, Is^Jft 
SHI, SH2S:iS^«*^*5 1 rtt«,?&T-2)t>«TS. 
0, «JKpI*g7ic*-ir-:/ h 6 1 . 6 2 ^tieoj^Ma 
— ^6 3, 6 4*^e>#S;3g$nTVi.5. 6 5 ti7^;#mT-J6 40 

^— 6 9 a, 6 9 b. 6 9 c i:, U>X7 0t. -1 — 
v-fe>1t^7 1 t=£#-r-5. 7 2«U'— y-'SiJ^aigBTfe 
0. >f7 2at. JpU :^>^-^' 7 2 b^^L, g5 
5t H^A5 5±tC®^^JgJ5£T-5t)W-e^.5o 7 3 

7 4«^«g§-CfeoT, ^«a-^7 5&WL. C^ffi 
±© m$r^*-r^fe®Tfe-5. 7 6, 7 7«t — 
7 8«Sfiffih U"fT*^. 7 9mgi?fiD-^, 8 0 

8i«^j-gs^m^, S2mmu-^. ss so 
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f^ggS QCjOOJEJ^Vl/y-l' S 1~S 1 2«ia' 

^^2^|$:5 l©#g|5{C^ltfc7^^-t>-y-T-*l9, 
xm\z\tu-V^)V (L) &fii;b-r-5J:^lct^5;SLT^ 

[0019] ^1 ^mm-t^. m i [ci5i5T, s 5 Km 
2 iiii-gi55i-^^r. 9 oa^7tggs^ai!im+)--fX 

^m^^kiL^-^ts:i^WVimW>-C^^. DC«zl8 5tt, 
Ell (C^Ti'PlC. $iJI3)ffl(C^/fl§n^3. 3V~15 
V^-e^ai;^I-r-5©J»m«if^8 5 a_l ^-^#(7) 
ggi!j{C{£fliSn-& 2 4 V, 3 8 VS:ai:*-r^lEii)5^milg 
8 5 b_l ©2-:3CDa>/\*-^7(cJ;D^J?E^n^ 1 

[0 0 2 0] ^limSMS 5 b_l El 1 (C5^-rj;-5 
tC, 2 4 Vi: 3 8 VCDtti^;^#-r2.J5^\ ffiUlCjM^^;^ 
tl3mTt>-r, ^miiitSiaMmHSgS 5 b_3T^tB;^?^ 

ti, igiii?^mz!i8 5 b_i(D*-i&ilwr^;ta6, ON/ 

oFFftiijpiHisss bh2\zumm^'^\ht3ti>m.n.s.^ 

a3lElS&8 5 b_4 $:ffi;K.TU-5o 

[0 0 2 1 ] wm^f^mms 5 a_i ei 1 \z^t^o 
\z. ^vm\-<ntiLtin^m±x\z-^mm^\!A^^8b a_ 
4^stt, ^m.-^n^M.^<Dmnnmz^r)\!iti?hm^ 
}z\z^^^}t>^nrcm^j.±.(Dm.mmMtif^^^\z. j^m 

[0 0 2 2] {£ffiEE^t±ilElSS8 5 a_5tCJ:D, \^tim. 

^-■&m?i[)iKJt. \^tioy^Tf)^m.^^tz^^\z. mmikm. 

ilS8 5 b_l OON/OFF$iJt3||51ES8 5 h_2\Z\hts 
f?jHf ^*t±i:^;-r^ii:fet. f^JPJ^«i!M8 5 a_ 1 <D 

2\z^±m^^\ht!t^, Z.Z.X. mmi^^y h^oy 
0SS8 5 a_2itmm!^^mmB'&^mmvtcy-:/^mo^ 
^mmm(Drzist>. -AmrFvrzm-^izMmM^^mm'j 
-fe-v hm^A^^^xmmi^tj.\,^^o\zmi^Lx$>^. 
[0 0 2 3] zicDmmz^K). mmmmma 5b_nz 

h_l CD ^fj^mWi^n. m'M?^MM8 5 a_l tci}3l/>T 

'Mm.m.^mf)mi^hTcm^\z\t, ±^m(ommt)mm^ 
n, mziffiKfsiJiw^ mmyyy hy':7>[5ig§8 5 a_ 

2. ON/OFFffiiJfflHSgS 5 b_2) t^1-SI5*^e®fB 

^^m■E:•ti>z.il\z^y), 'j'E-hmi^fs^-sjmtfs.^. 

[0 0 2 4] &.±\zJ^r)^ «MSMl*|gB*3j;i;A#^ft 



( 5 

■ 7 

[0 0 2 5] H8 6«, miiz^T^t- 

t^iS^gSMHJlElSSl , 2(D2-D(Z)mmiZ^ti\L. 2 4V 10 
3 8 V7&e,«3©SM^tttltHl8S6, 7, 8©30<Z)J^8E(C 

[0 0 2 6] ;i(DJ;5tC-r^;:i<i:fCJ:D. «-i§«g5t;^tii 

08S 1 ~ 8 tcfev^xa, ^id^j^^rtJcig^sti^tfi 

0~7 e-y htc*fj^;;L;t l h?"-^ t b 
Ti®®SftM»«^P s_e r r ^£2^^*:*Jia|gRfcm:;^-r'5 

tthiz. mmmxh^ BYxm^vrcm"^ mmm.m 20 

3~8T^jg]) -^n^*n5: 0 N/OF FffiiJ!^ 8 5 

h_2\zt¥±m^^iiiti-r^^^\zmmvx$)^. cir 
8 6 iiDcmma sm^mm-r^-^.^^mwi^rcitzi^ 

m^Hr^^oizm^T^o 

[ 0 0 2 7 ] *:#:$ij^ai|f|5 9 0 CPU 30 

(central processing unit ) M^m<Dy^—:$' 

■ ^LfcROM (read only memory) Iz^om^-^tl, D 

[0 0 2 8] 91 tt32git«jlS. S urn 2 IZ^Lfz^^: > 
■^m. 9 2ttjt-f^gBT 9 3ttACft?t®MgPT 
*-i>AC K^-fA'-CfeO, ^^^^t-rS'^WACftTtg 4 
?£$iW-r-5fcCDTS^. 9 5 ^l^l^aiHP (a) ~ 

(c) XhO. ^^=E-^73. ;>^-f >^:-^ 8 3, # 
Urf>t-3'7 2 bSrffrll^-r.SfeOTS-So 9 6itMl£ 

mmx&o. 6. 8o. s 1 Jifistgs 9tc 40 
^mt:m%-r^^<Dx$)^o 9 7ts^7t*T-i' >>'n*— ^'t 

fet), ^^iT (•7>7') 6 6fflC0^!!I-C*S. 9 8tt-r 

7^— iJ'^rT'S^^JVx-^lC^^-r-SfeCD-Cfe-S). 9 9ia 
H^^S^TfeO, ■1"^-v'-fe>+)-SB9 8TM^5»^J2i^/^ 

ii6cDt©T?*-2), 10 0ttVU'y'fh\ C>vy=f-. 77 
[0 0 2 9] m^t8CD»){'^^£l5iBJ!-rS. P^-r>7, 50 
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[0 0 3 0] '^m^\Z. 'jy h7,-i -y^^l 0 l;5«ff$n 
F»gcDt:-^ 7 6, 7 7dmf!ib, ^«n-^ 7 5y&t^^ 

^?gatc^-r«)t, ^o^:-^ 8 3 ^— ^Btrei^^^b 

T> !ffi7tH7A5 5, ««§§7 4^&^i!iL. ^«i§ 7 

4 f^®^*D-5 7 5 $:l£)-;^tM«('-r?). 

[0 0 3 1 ] ^-f >^:-5' 8 3 ^f^±L, a hf 

-"^Bgt*cSlTi#^-r^. ddT, ;*-1'>^-^' 8 3«^ 
3ieH5A5 5<h. ^«§g7 4t, ^^S5 9t, #SCD 
te^MiKiUfflP-^^^ib-rS. ^LX. ^{-^^159 2*^ 

[0 0 3 2] rcD=ifcf-}t<^(cj;0, ^-f>^:-^8 3 

iz. I'A-mm^s diz^EEmms 9:f}^ibi^i£^m^L. 

[0 0 3 3] ^LT. m3t5>:^6 6 tc<fc OISSS^^tK 
^S-r-£>. Iii^!6^iE)CDSM7t;&*2?— 6 9 a, 69 b. 

6 9 c &irM^TL'>X7 O^rSiit, -f /--Jz-fe >-y-g|5 

7 i(cA:t;$n-5o -f;*— >',-tr>-y-^7 u:A;'3^n;^c 

H^ff^fsa^fiaasB 9 9 x'iu:kps^hm-^ (om^mm-^ 

n;t^, L— -tf 7 2 a t5i^'jrf>^r-^ 7 2 bT^j^e^ 

rLi>m^Mm^7 2^zm^x. T^m^tc^jfesn. h^. 
[0 0 3 4] rnT'. myti'^Ad 5±\zw^m<Dmmm 
^{^^n, ^^^«§§8 0 (cioe^msH 1 

SH2(Cte^$n, ^i-gl^SS§8 ICDgg^T^TtK^A 

5 5 75^e,^i-gs$n?). o^)—ts7\z^K)mt^ 

[0 0 3 5] ^figg5 9CD^7tK7A5 5 -.COJjnffi (^ 
jg) VUy-f h*8 4{Cj;0ff^n, VL' 

y-f K8 4CDONICj;0S#^5 9*^i-'7A5 5 tCilDJEE 
$n^„ ^-LT, il^SS 9l*ItC(i. h:^— -fe>-y-S8 
!{>«M$nT*3l9, iK^§§5 9«ii^a-5 5 9 alr« 

^fc. Tt^me 5ts$ijmi59 od^e.©jg^(c=e£oT^- 

^'fiJWg|5 9 5 $::n-bT^-1- >^:-^8 3^iEte> jJ^K^ 
[0 0 3 6 ] ^E-bT, -t>lJ-S 1(37^^5^6 5 (OtJn-A 
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c:CD&ST'f?'ll;LTUiS. -fe >itS 2 «MISiii^CD 
l|lCD^''1'S>;l7-lC{sefflLTVi.5o "t >1^- S 3 limp's: 

[0 0 3 8] ^Aiz. mm]^m^mm-t^o ^i^mm^9 

0 T- L 7j£ t,i C P U {.fzJzofJ.mi^i^—ir 

S€:^«6TffiaM75:7 3 ©± ^ lei's . 

-5. 

[0 0 3 9] ms^mm-r^. ::2\d-mi'^^mttb-t^iz 

^bT, 5'^gEbb (S 3 0 1) , p^-1'>^ 

-5'35tiE#lH]teLTV^SA^S*^<£:W^T-5 (S 3 0 
2) . IE^[HltebTV^2>«^«, ii5m^^^$1ir (S3 20 
0 3), l^EEU^JV^^lEmf)^l§^^^m^-t^ (3 0 

4) , i^iEU^;i/*iIE'^-X?& -5 ^Tt^FfSifeb 
(S 3 0 5) , mytU^)lA^iE-^X'$,^ii^^ib^^m^-r 

-S (S 3 0 6) . ©7tL''<;L'*iiES-efe-5J®-&tCti. 7^ 
^J^|gffilA^'IE'^T*2)d^S:6^i£*iJ^t--5 (S 3 0 7) , 

(S 3 0 8) , ^li-C, |l]^iaia*^IE^*^7bfc:;i^g*-> 

<&*j^-r€. (8 3 0 9) . ^bT, mm^B^m^^iE'^mT 

b7tJ^-&tC«, l^—- 9-'ggii!iS:l3$6b (S3 10) , 
::/>*^IES;6^S;6^^W«-r-2. (S3 1 1) « 4^'J=f>A^' 30 

^-rs (S3 1 2) . \y-ifmm-fy^iE-Bx$>?>mpr\z 

a,^^$:r^$Sb (S3 1 3)\ -Sili-C, h-^^-&^:0^ 

jE'^T*l.?i^S;*^&^iJ^-r^ (S3 14) . h-)—ms. 
diIE^tT*^J^-&tC«, h:^— ^^Is^b (S 3 1 

5) , leiStiSfi^^i-^b (S 3 1 6) . -eo^, rnf-tb 

[0 0 4 0] — r: f-i&f^^^^S-r^ic^bT, ;^ 
HStlE^lli&b (S 3 17). $glE*«IE1^A>S7l^^ 

fij^-ra (S3 1 8) . mmi}^iE-^x-$>^m-^\z\t. 40 

(1) ^siib (S3 1 9) . ^m^^iEnxsb 
^fj^^A^^m^-r^ (S 3 2 0) . i^m^^iE'^x&^m 
^\z\t. (2) ^mmi' (s 3 2 d , m& 

*iIE^-Cab5>*->S*''S:*iJS-r-5 (S 3 2 2.) . ^M^^iE 
?g:T-fe^^-&fC«, ^INM^r-^'^eiftb (S 3 2 3) , 
SNM*^*IE^-rab^75^S*^€:¥IJ^-r-5 (S 3 2 4) . S^ffi 

[0 0 4 1 ] ^:®j;e>lc:. &gBSm©lb{^mim(c*5i,i 

^mw^V'^)im^<Dmmt)^nt>tLXi5'o. wii^^ so 
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icS^^^^^lE b ;t t ^ ic , Hf]iiB b;t a ^ :$7 e. 

wa«»5t^^m^p s_e r T ^m-^xmm-r^z.t{z* 
^0. m-^-(Dm±t^M.^s^mm\zh^(DA^nmmiz$>^ 

[0 0 4 2] m^\i, ^^mmm^iE-^mi'^\^xi^u\^^ 
t^tc, i§msii^miEiss SADIES (L) T-*n«, fti^ 

{BiJ<DSST-S-5b. iamilt^ltBlElSSSdSS^ (A-fl/'^ 
;U : H) ^Ot^iii'^bTV^^CtiffiflEmM (a) 9 

6^(D?^mx$>^-Mmm^aim^3X'^mn (h) ts. 

m^r^mi&^mar^z.tiz^D. ^e-tc^^icsa 
[0 0 4 3] <m2 <D^m(D]^m>m4 tt*^?)!©^ 2 

8 5b_i©ffiic:. Hfrfe#mai®^i!i, *^7->-y>7, 

TSj'SRAM (random access memory) CD^N* >y ^ T 7" 
X7-^^«jtfflromilSi:bT5 vm 
z!i8 5 c ^{^JPb;t,'^.*W<£'S<. 

[0 0 4 4] :^mm(D]&m\tmi<Dmm<Dm^tco]t^ 

T'^iA«, 5V«i!M8 5 c ^^^ImVTzZ. t\Z^K) <. ^1 

commcommxit. mm^^nms 5 a_im\zm-^ti'^^ 
b Ac«^©m!is i^^y hy'y>^mt^y^mx$>-z>rc 

(DizMV. ggiSmmiUS 5 b 1 ilWl^tcON/O FF$iJ 

fp-BitEtifSD, ^niccfco. ffrj^an^mjus 5 a_l 
[0 0 4 5] z.(ojf:z>\zm&-r^t. w,\(Dmm(r>mm. 

T«, ftiWmmzdS 5 A_lffiiJ(cSl^75i^^bfc«^(C 

y$nrc^^'J lC®«»St;^»^f^P s_e r r-t-, #g 
BTOX ^ -t'-^J' ^tSlfiT -Si^^Sd^S -5) ItTi^i < , 

t^t^rifz, rniC^fbT, *^MC5Jg^T«, 5 vail 
8 5clcJ;0> 'Z-W:mWi(D^\zmMM^^^m.n^n^tz 
tt>. WPJSmzEB 5 a_l iCS'^d^^bTfe, ^i!)^^ 

jtgs 5 b_i©«^<i:iwi«(ci!!isd^'fTA> mmm. 

[0 0 4 6] 

[%Bj!o5a)»] ti±iJiBjbitct5tc, s^^BjiCctntdf, 
■^-m&,±.\zw.mi(Dm.m.mm.^mm. x^ts. < x h^±m^ 
mi^x't. ^fc, ^mmmzitizmnm^^ihL. mm 
m^t:^^mmmzm;si-r^z.t\z^r). mmommta 
ti(Dmmi)^x^^<Dx\ iii'mj.mmj^m^mr:it\z^ 

[0 0 4 7] ^fz. *^HJlCj;n«, ±ie<DiotC«leX 

b/iCDT, ^Bt}^-D^mttm9^msiiz^K)mmmzmm 
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[113] mi co^SgOJ^^t3*5tj-^Kjf^v-^>7;^^ 

[114] :^^m<Dm2(D^m(Dmm^y^'r':fay^mx* 
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2 0 0 0-9 
12 

[05] 'i^t^m^^ry*uy^mx$>^o 
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